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Abstract of JP2002206528 
PROBLEM TO BE SOLVED: To provide a 
bearing with a sensor attachable to existing 
facility easily without applying special 
machining to a bearing mounting part of, for 
example, a bearing housing. SOLUTION: An 
annular groove 10 is provided in an outer 
peripheral fringe part on one side in the 
direction of width of an outer ring 2 which is 
one form of a bearing ring. The sensor 1 1 in 
which a detection part 15 and a circuit part 16 
are mounted on a flexible printed wiring board 
13 is attached In the groove 10. The sensor 11 
Is stored in a mold made of synthetic resin 12 
provided by burying the annular groove 10. 
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■mm^^m9v\<^-ftii)^m^^z^(r>m\^kz^h 

mm>b.\^i^t>m3m^z^^tihim'y-)v y t 
xmt assort izmif i^iihzb ^mttm^m 

im^ 5 ] mmmtfi. mimmmz^ -^xm 

^tifzm^immz^Wiixmm-hmmm.^i^i 

•ftii)--mizm<7)-t y^mmmn^, 
m^ms] mmmmti\ mmmmzx-^xmai 
wziE^m^^mz^mixmrntm^igL^^i 
^tx^^h^Lt^imtthm^miA'hmmAm 

[00 0 1] 

(mm) ^j:t'mtiii-h-ty^tm*)m'ri^tu:imm 
mizm-ti. 

[0002] 

ixizx^xmm^^tfc'o. mmmiz^'^xm.uz 
'oth. ztihcomm'^mnm^m^^zmtt. 
ttz. MMmmii^'^ui. mmux^j:i:X'm\tm 

tzL^^ti<i}^*^lZbthl. ^Jbt, mm. ^MM 

mzii. mMmtmwmc^mimmmthfzMz. 1*1 
nmmmzmmm^tmni^j^^m:^=^-)i' k 

my\^i^-ivYn^m^X'h'>xi:i. f^^mt. #t 
^w.Kcmm^mzi.'o . 7mmA^i^-)VYcr>nmz 



[ 0 0 0 3 ] i^\,zm.<r)nmmm<mi 

^tiim\zZtxn^b^j:i>m:(^ 

[0004] 

fzm),i. ^y^U(^±^t{:m'&iimw±wmt^£^'^ 
■t<. ^tii^&Lxn^f^^'Jy-flzi,. -tv-tasiS: 

[ 0 0 0 5 ] ^7t. si^mmm^t^j:t'<^^. aps 

^<7)tzib. mikiiS<7)W^iz-\zy^imnii. wm^ 

[0006] m-ty^ii^izimmix-m^^tixa 

mtimmzmHifiby^xi:i^'^xLtd. t 

fz. m-^y^ii. mmi}'hm.fitiimtihiib\ mfn 

mmm^*'ti'lbbUz. ffiOiajgtcl^SnESI^ 

mmiiiTt^j:<^j:i, nMiz. miz-y\'^xi>m(o 

[0007] -ec:t-:*:ieB^T14. filig^N'^i-'y^^^t'^T) 

ttSK 'ommzmmmm-rz b m^jti'^^j: < r 
m^^mizhmizmmi(>tii,-i:y^muifi 
^nii^immhzb^mb-th. 

[0008] 

[mmmmifzi^cn^m] ^mu, mcowtm^ 
b^mwtmi. mmbmuf}<yu^'^y')\^r'J 
y hm.iz^wz-t y^ri . miertHv ^-m^'com 

mM»iz^(^mi3\^liZiQhitXTR*)nm. ttzti. V- 

)i'Yi:^imti^'om^x'h'yx . mtamcowmiry 
u^i^yjuroyhmmzm^Lx. ziiiy-ii^v^z 
mmh. ttz. mmtfzimmL^^im&mcocSf 

«ia3gi5{c^v>t{4, Kriei*i>i-<^iii3Siftti|g!»i*. m/'y 

[0009] $f>ti. -fe>l^(?)^tiJgBtcJ;-5T^tli$ii 

fzii^im^. tfzum'^mz^mixmmx't ^xo 

m^bt?>bX\.\ 
[0010] 

11(A) (B) S:#8SL-CiKBJt6» ElJ^S^tlttSg 
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<^mw[M4 b mm. 5 iz^ti^timm ix . mii^ 
(fy^x-himco^eimmyx-mmzmmtz 

m^tix\<^i, tti. t^m2com-:fj\^mm^2a. 2 

[0 0 11] m2ffimjfi^t^mcr>9mmizii.. mi 
( A ) . ( B ) ts^-r J: 0 iz-^m^zhtzm^m 1 0 ti< 
ig^t'^>^^T^^&. zcDmmioizti. 9\-^2ff)mm2 
cf:m^it:m*)m. mm2dm^it: 

Oa<^M1jlflllZ^-:>X. -fey-y-l l*lEl$flTV^|,, 

t mim^mim t v ^^mm 1 2 mmti 
z b mt u\ -ty-^ii mm ■ • mm^j:b' 

xm^izmi'Thii. ^nmmm^mmii. fnBi!8iiii2 

100 I 2] mtfzii. i&mt:mtiith-ty^i 1 
Ji. ^i^^ffih^yu^i^yjirvyvrnw. (Flexible 

Printed CircuitlJlTF P C t-fS ) 1 3t, jHft-^^S 
hm^^l6bi^j:-rmi, ayryf. ic^i:'<^[5i 

[0013] :^^m<^m2(r)mnMmz'o^^xm2 

BStTSiH^-ri.. EI2t=q^-r!WlS21{i. ?I-«I2 2{C« 

mi:mfr. m2 3mmmii<7>kmizhi::hm 

«2 4^iS(tTV^|,. C:<7)^*^«2 4(C<i, rt»2 3cO 
liffl2 3a^]i:gUcffiJ:0trt{l). ^^o. rt)Mffl2 3 
bSrS^SUvrfflj;^^^:^^^:^^;. -kyiM IS: 
mm 2 4 WffitB 2 4 aW^:fr|pit?S*)-ti-TES?fiT 
v^s. ::c7)-by-tf 1 iii, ^^cogptt^ ^J;i{f-^)tffl 
lii2t-t-;H<snTv^S. -fei^-ti 1 coffiS • 
• |5S?4tt^t'«-i6i±§-ii:*«Sffl<0^)affllil 2{4?i*^ 

?i2 4Srffitf>T^«icigft'^n. ^mmmmm 

{4> |lriEliB2 3 aS{/F^iiB2 3 b lcffi-&<)(ciigg L 

^/-c. ias^n-si-ri.J^o-^fi!4Siiii2{±. 

[0014] ^(^m(r>mmz-:>K^xi,m i o^jsjesi: 
i5i{;T-ife«.ot% |sl-<7)ffifiK®^^^ov^■c^s^lcoll^i£ 
mm(7)Wi^-rmmmb m-<nmt:nLx^comm 

[ 0 0 1 5 ] uui, mimm2commmmiziihm: 

1. 2H4. CeJltiO-byi^W^KAiOttStibKLril- 



[0016] *||BBj;)^3<^M}gjStoV^r03 S:# 

SlLTlttBfl-tl.. ll3tS^-r«S3 1{4. 9m2izmif 
TtiSl^l OOKffil OatC, -feytfl lc7)FPCl 3 

t:mmix-^y^i i^essnhi^ltv^i,. * 

^tmmmbn~<Dm^:nLx^cr,mi''m't 
[0017] :^wmf^4 c7)mmBm'>z'o\,^xm4 2-# 

BSLTiftBH-rS. ia4{C*t-|lliS4 1{±. rt$S2 3tCift 
Jt'9ilit8S^*3l24<?)l5ffl2 4afc. -tyifl 1<0FP 

cisimmmbix-ty^i i sre»««ii«LTv^ 

tx'f>i>(ox\ n-<^m^^miz-:>\>^xim2cr>mm& 
mmm-rmmmbn-<r)^^i:n lx ^comm^ 

[ 0 0 1 8 ] tLh, m3m/m4<r>mimmi>zti^^x 

^yvinm^mi otfzii2 4mzWMLrzco 
x-m 1 mm2(r>mmmb mmiz^m<^¥mi:m9i 
T^t. ti}-h, m3m/m4<^mtmm(om^3i. 
4i<7)Xoiz-ty^ii ^mm^ti b . mm i 
0,24 K-rs i 0 t>fs* 

T'$)l> t b iilz. ^-;l^K8}li*^?^T'ffi3x hX'^ 

[0 019] ^rfc. mi~m40ll*telg®tCfc{tS-fe>' 

■If 1 lc7)mji«4, m^^^-y;K:J:-5THia5*>f,fti|!&L 
Ttiv^t, ^««i 0. 24lz-ty>nibbii^zm 

txw.i}i:mi^i-i>b. nm.'r-yMmibtthoyQ 
[ 0 0 2 0 ] j^ict. im%<rm5(r>%m'mz-o\sx.m 

^•kmLXWMh. @5{C^-r«ig5 Iti, ^^^2 
tl^!fe3<oraCiBW|6lf6«fll5 2Sr«ii.TV^S. i<OB 
*tltn^ma5 2(4. a'f;P5 3t«55 4tcJ;oTtSBfe 
^^iri^l.. n>f;l.5 3{4. mWklQ^zn^LX^m 

2<nmmim^<rinmmmythixfiMs&\.ziSi 

0Wt4)ixtv^S. 6555 4(4, a^/l53l,zM 

iBLxm.^tiixoiz. mru-h 5 5 izmowf 
^><iTv»$. ::«o«j$7-u-h5 5(4, i*)ll3«oi|i:^i6j 
m3 acommm^zmi'fhtif.zmiiru- mxo wt 

[oo2i]'efr, zcom\^mM5 2i,zx^x^ 
m--commmiz-:>\,^xim i o^sugMss-rs^ii 

[0022] ICOX 0 izmm^ims 2 SrlftftS t , 
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I, 

[00 2 3] ^fe. mscomm&mi.zm'^x-tyfi i 
ti, f^i(r)mmmmhnmizm2izm'rhfix^^i> 
m2(mmm(oxdiz. m23izmx{>x 

K\ fzfiL. Z<r)m-^ii. ffii^f6]^l;flS5 2<7)3>f;P5 
3 ^ f*lll2 3 lcK^BI^$ti;t(Rjtru- h 5 5 tcJR 0 
Wt. «55 4S:J1.«&2 2t«^il«$n/::i^-;UH9 

[0024] mz. if.mmmsff)mmmz^\^xm 

e-k^m.Lxmmth. mei^z^w^e ui, m.^ 
ixtzj^^'jyyn\,z^-^m^^titzm»6 2<offlyKo- 

gB^W0:XV^/tDi]g?6 3A>ig^t^.^lTV^-S. dOGflgpe 

gi51 5J±. ?f-f&6 2<Oliffi6 2aSr®:^L;tBj:0i>f*J 
mme 2 b?:S*L^fflJ: Otrtfflltc^rS 

i^tiSaStT-TV^I,, ^fc, ^aiSPl 5?rIH]a56 3{c 

tiiv^L, ^3^A(7)mmm<r>i.okz. 
6 3<r>mme3a.t,zimLx^mM.Lxhi.\.^. t 
tz. 9V^e 2<r>Wj\mme2 c , e 2<nzm'fhti 

9 -fey-t 6 4 cr>mm 1 6*<ie»$nTES^^ 
[0 0 2 5] ■t>-'f6 4t±. i^-;l^K9c7)Jg4^{C-&i7li- 

^Lxm^^tixtof). mtmmi 5tmmi 

^mi et^^ti^m±bt:FPCizmm. m 

mizX'yxmf^ix{,^^\ tfz. ^ma. mt^i^m 

mzJ:'^xmiXhX\^^l. -by9-64tttt>'- 
J: ^ L . m 5 coHtfeJgffiTUiBB L^ffi«|6j|im« 5 4 S: 

<i;cTi<i:v\ ^(nm-><nmmi^\^x\t. w,\cr,%m. 
jm.tn\.xhh<nx: . n-(mMz':>\-^x^m-'<m 

[00 26] t.fz, ■fey9-6 4coro'5^t»tS?{i{±. CICO 

mmw.zwM.'^tvf . ^mtmwktts:'^ . n%-tm 
m'F.^^xmi.^m^h^hX'nmx'th. ^<m^ 

\t. l*jlSI3col§:fi-f6lJiga53b{ci/-;UFK0mfflc7)J8 

[00 27] ^(r)i.o^z. m<^mmimm.(>\b 



0:X#Jia:tSJt'(tT'ct< . l ^JROWtSA^; 
[ 0 0 2 8 ] J':l±<0|g 1 6 conifijesit^fctt 

h. mmtts:wm2<r>mi'^m.ts:^-km.-th^ 

mi\ZTistXoi,z)\^i/y;f\{\,z%\(nwm&m!r> 
t^^l., UllSWSti. «iSli0rtlS3**¥jlLT^ixi:SI 

2<nmm\ (i\,z^-ivY\izi->xw)r>\'thML^y 
h. 

[ 0 0 2 9 ] ^fc, MS u4. w,3<nmmm!rym.3 

2ar/|g4«0||MJe«T'*L/cttS2 1.41 Srjiffl 

mtSWS'gig^t&ifcr. l*llft2 3<0««H?^5r 
Z-i:m!^fhZ.tii^X:%h. 
[ 0 0 3 0 ] S^c, m6i7)^5fi?e^£^«l^6 1 
tJV^Tti, i^-yP h* 9 {wIX 9 WtTt-b 6 4 <Oig»|fP 
1 6*>/i>1E8Wt«ig^r_y;^E ^H^ffllt^rSA'^v' 

[003 1] vimi-kO, -fey-tM 1. 6 4i7)|niS8gSl 
OtC (m60Sim®tc*3V^T«. ■fey9-6 4hi:t,tc 

v-;uH9±fc) ffii;i.6*\ %'=><rmmm.<nm.s i 

c7)J:3(=. ffiM|6]%mil5 2^<)Stl.t. Bj!li^-7';u 
[0032] :*:%Bfl«O||7c7)|||ftJgffitoV^T08Hl 

1 o^#BiLTiKBH-ri.. m8^zm-^y^\'^%m.m 

m^lWl. A'>i;y^H(C3'HS2 2*''ge^ll«$fL-C 
fcO. l*lfS2 3tII«S«iS*<W^H^$fLTV^S. * 

WSTltOHHsliSi. t'5:i?*>l*lf&2 3c;)Stt«2 4lc]R 

'?f+^t'9i^^•fey1^7 2{i, jsKj^^^asts^iajasi s 

a5(«^%*a5) 73^(ii.tV^S. S«??i24 

{c^-fe y-^ 7 2 fflcDSii 7 4 (^nt V ^ I) . 

[0033] ISCm 1 5{i. Wtt S::t-rs«i}Sg|5ff'CT 

^7^^119 ( A ) (CiS-t«J|±JSE*«c 1 5 B.(r>-^m% 1 5 c 

tiasgs 1 5 d t \,z^ti^wmmhwm.<r)%m. i 

i. ;:fc-C'mffii5b|p|±*«mt-&J:aic, -BTiiiasis 
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19 (B) l,Z'^(0-mi^-tXol,zayry^7 3 
a. 3^;l/7 3b, nRgfitSS7 3c. st^^y^it 
-H7 3d^cOls]Slg|irf!,14^«l;i-CfcO. FJt^cT)^!!!) 
jDagSrSttreiffiSISl 5(7)mi 5 b*si:vHc»)il!L 
/>:J^C. SiS7 4*>'?>^filI|gftia57 3CSiEfLSS8SS: 

[00 34] tfz. ^^tKm3c<nmmmt^ 

t . 3 y-f y-9-7 3 a t^^^M.y^ H 7 3 dO^ 

«^*C*^i?0. ::c7)-^^$4Ctn'f /1.7 3b coy 

mLxm,th^hmii^t^j:h. 

[ 0 0 3 5 ] i m<r>mmm^z^\^x\i.. m 1 0 

f,Z7F:ti:o\,zay^y^l 5 )V1 5htimt 
Ty-t7 5b(0U7^'^yx2r«iS7 1 rttffiStg 

sl57 5*</J^$<!5:*<orJ:v^, ^tj. mm^mmm 

Ka57 3. 7 5li. ^|l]SScO-fi?iJ-C-S>o-C. MBtgjS 

t;^^'-/ htc-f 6c:tffl^r«<o^aJKS:«^aiLt■«^RS• 
ll«^&^ry-^^i:•tl.^tt^^g•r'^>l>, =5rfc, FPC 

1 3c7)J^«^|g6 c7)||ttJg®c7)F PC 6 5 t-rSt. ^ 
6O||»®(0ttg6 1 {I3lffl-C'# l.||fillISSSP7 3 , 
7 5S-fll;l^-by't7 2fc-ri>ifc*<t'#S. fiOfl!l<0 

mfi!t{;:ov ^T till 2 <r>mmm<r)-^ y-ttt^ K** 0 
21tISltT*>l.iOt\ Pl-co^^g^tcov^TW. II 

[00361 ;inf^7<nmmmizii\\x. ^y-^i 2 

2T'^-7l'KLT]RO#ttaft;bO{c. m 

Affi%'mm.<nm'yt4i(r>ii'>\,z. mkm2Acr)m&2 
Aa.mijmz^h^xmim%Lxii^^\ ttz. 9\- 

ttz\m5<r>%m^mms:i . 31. siio-by-ti 

1 (^6<^||itJg®<7)«S6 ItCfcV^Tti, 'by9-6 
4) ^•ty-9-7 2tcS#^^;tl.ttt(i, msi , 3 1 
{COV%T{4m$:J§tt^l OtC (ISScOlUMtCfclr^ 

T{i. nas^-i^-zi/KQit:) mth:.tx\ wslr\,z 
i:->xm!,Lfzm^i\&nx'^h, tea. miWzm 
mmLfzm.^zhhTyT^i bX'^m^fi. s 
mmm. mmwmMz\m^tih. 
[0037] m<r>mmm(ov^7 1 ttsc: 
m!>Ltzm^-i:n:ARX'mtth<nx\ m^ii-b-^m 

tmti,oi,zmn^'n>mx\ m.cr>wm'^mK 



{c J: S -fe # te** 0 ttiS 7 U4 . [Hl!lSllc7)jiUJi5>ia 

[0038] mz. ^%^m^8<nmmmi>zr>\^xm 

1 lS:#JSUTliiBJ-r&. HI ItC^-rWlSSKi. m 

xm. nm^z]mmsm^m^^fix\^h. ^ns 

2W4. O*<IS{t4.itTt3 0. ^y^S2ifi^ 

cr>&mi 0 aco^:tri6i{c:?a-^T^--'i'H$n-cil^$^i 

&. FPCl 3c7)}^Srm6<0||Jfeje®<0FPC 
6 5 fc-tl, fc . m60llii9^JSOttS6 1 Cjiffl-C^ S 

m^m!,i)mms 3 ^mttz-^ y^a 2 i: -f & c t 

m 5 (^mmmmmx-mti . 
[0039] zcom8(ommmi>z}5\>^x , a^tisj^m 

«5 2(7)tti?0(c. f§^^«10C-fey-9-8 2ti:t(cm 

m (Wf^t) tmixi>i:\>\ tti. mmmtk 
fit^rSJi^tfcv^-ca. fi!iS8 1 ^m2<7)mimm(o 

■ty^mt&mtli^2ibL. ft^2ico-by^i i 

^^:y^t8 2i:L. mmiwikm2 4mtht\ m5 

^tg^rli^iSSfaa8 4 ^S&«S-<i-CS^»U SrSfi 

ti»8 5^gT, mmimmmzmm^iii. 

[ 0 0 4 0 ] c:i7)J: 3 (cm8c7)|lMJ^.^<o-fe y^f##te 

**ottS8ii:-tsfc. m^8iti<j\'y'jyyH' izx 

'oXmhtLXbt'>X\>^l^lzi5\,^Xi>. ^ry-9-8 2 

[0041]mi~^5,m7. mScOHJfeJg^cO-fey 
■til. 7 2. 82<4, m^miO. 24<0-gBl 0 

a, 24si</)mumz^iyitx^-i\^]^. ttiim^ 

mRi/^^(r>mmt:m^itzmtizX'^xmttim 
fflctotrtiit. siasgBi 5m^mf(^tix^^^fc 

tb. /\^'Jyy\izmVj:WLi:L-fi<X\>X\-^. 

[0042] i^wm^9<r>mimm\,z-^^^x. 0 1 2 

(A) ~ (F) 2:#!SL-CiJiBS-ri.. 01 2<n (A) ~ 
(F) {C^^-f-by-9-f=t#lE*f9ttig9 U4. ^'Ml|9 2t 
|*III9 3<?)M--by9-l 1 . 64, 72, 82^^(0 
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FPC13. eSSrS^^ffit LTesteOottrv^s. 

ov itm 6 ffi^mm^ . -t y-^- 7 2 icoir ^■r wii 7 
[0043] mm(om 1 0 co»sfijg«{c-^v ^x.mi 

3~@1 5«:#!!SLTiiBWI.. iSriJ. lll~Sg9iO|| 

mmx-mzsmmsmmt^-mmmiz^^^x 
a. n-ff^m^ntx^mm^m-rh. 

[00441013 (A) iZTM'-tyfmWi^'Otl^ 

10m, mio2. i*ittio3, mmL<m 

a. i-l-Kil 0 2A«A>>i^>/H«gBP«fc:i*lKL-CllS 

y y^/ 1 0 6 t'Es^^i, rtiSi 1 0 3i)mmiS(7)*/m 
m^zm-^LxmM^iixi^i. mi 0 2mmco-^ 
013(B) i,z7^tx 0 ^zm 1 0 2<r>m}Hz 
m'>xmiioitmtt:>tix\^h. 
[004 5] -fey^^i 0 5{i, mm^ioBtm^m 
0 9^mLxii^. flijiii 0 {mt\f^^^y'm.(n% 
m) t^hmm-y-^)\^^i,zi:-^xn,-nti^m^^tix\^ 
I, mta&i 0 8{i. mio2tm^m^^ti. 

rti^i 0 3bmtmyiim<r>::fJ^m'y-)i^¥i0 4<r> 
mi 0 4 a. ■t^j:hh. mi 02. rt^^l03. y 

-iiv 1 04i,zxr>xmttii>ms\Ker)i^mizm^m 

(yh.x\^h. tfz. mmio9ii. H^i 02fcfS(t 

hixt:[mi07i)>h^iiil^j:^^i:ol,zSM.^tiX\^ 
S. ^fc. |lI8SI351O9S:]R0fttt^I!!ia51O72:^« 
ffllilT-t-;PFUTiJ:v\ tt:.mi'-m9<r)mtm 
mco^y-fll. 64, 72. 82<7)J:-3tC. HlKSPl 
OQSrFPCtcHlltTtcfcV^t. SaHliSKbfS i: 3 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Anti-friction bearing with a sensor, wherein it had an internal and external bearing ring and 
a rolling element, and a primary detecting element and a circuit part made one of bearing rings of 
said inside and outside run along the hoop direction and attach a sensor mounted in a flexible 
printed circuit board. 

[Claim 2]Anti-friction bearing with a sensor being anti-friction bearing provided with a shield, having 
mounted a circuit part for detection in a flexible printed circuit board, and attaching this substrate 
to said shield. 

[Claim 3]Anti-friction bearing with a sensor having had a sensor which was provided with an internal 
and external bearing ring and a rolling element, and was provided with a primary detecting element 
which can detect any at least one of vibration, temperature, or humidity, and a circuit part, having 
made one of internal and external bearing rings run along the hoop direction, and attaching said 
circuit part. 

[Claim 4]Anti-friction bearing with a sensor given in any 1 paragraph of claim 1 to the claims 3, 
wherein said primary detecting element which detects humidity is provided in space surrounded with 
said shield supported by said inside-and-outside bearing ring and one of bearing rings. 
[Claim 5]Anti-friction bearing with a sensor given in any 1 paragraph of claim 1 to the claims 4 
having an electric wave generating part which said circuit part changes into an electric wave a signal 
detected by said primary detecting element, and transmits. 

[Claim 6]Anti-friction bearing with a sensor given in any 1 paragraph of claim 1 to the claims 4, 
wherein said circuit part has an ultrasonic generating section which changes into an ultrasonic wave 
a signal detected by said primary detecting element, and transmits. 



[Translation done.] 



Page 1 of 1 

41 « .» • 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://v^ 2/15/2008 



* JP,2002-206528, A [DETAILED DESCRIPTION] Page 1 of 1 0 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to anti-friction bearing with which the sensor which 

detects vibration, temperature, moisture (humidity), etc. was attached. 

[0002] 

[Description of the Prior Art]The bearing which supports the axis of rotation produces vibration by 
gap of a shaft center, or generates heat by rolling friction. Such vibration and temperature influence 
the life of a bearing. Into an industrial machine, water-soluble lubricant for cutting may be used by 
machining etc., and the splash which contained moisture in the bearing part may start. When 
attached to the device used on the outdoors, such as a car, a railroad vehicle, and construction 
machinery, in it raining or running a puddle etc., water may be poured at a bearing part. Since the 
rolling contact surface of a bearing ring and a rolling element is rustproofed, for example, it carries 
out sliding fitting, a gummous waterproof shield is attached and the water proof measure is taken by 
the internal and external bearing ring at such a bearing part. However, even if it is a bearing with a 
waterproof shield, by change of the weather, especially a rapid change of atmospheric temperature, : 
inside a waterproof shield, moisture may serve as a steam, may permeate, and may produce dew 
condensation in the rolling contact surface of a bearing ring and a rolling element 
[0003]Therefore, especially about the bearing attached to the difficult portion of the check inside a 
device etc., a yibration sensor, a temperature sensor, or a humidity sensor etc. which is a general- 
purpose article is prepared separately, it is attached to the peripheral face of the target bearing if 
needed, and the detecting signal is outputted with the cable. 
[0004] 

[Problem(s) to be Solved by the Invention]However, big projection of a sensor part poses an 
arrangement top problem easily, and the bearing to which these general-purpose sensors attached it 
since it was geometrically large requires big processing and space for accommodating a sensor part 
also in bearing housing in consideration of it. 

[0005]In automation of an existing facility, etc., grasp of the operation condition of equipment by 
remote control is indispensable. Therefore, if it results when attaching a sensor to the bearing of an 
existing facility and detecting vibration, temperature, moisture (humidity), etc., it often happens that 
large-scale reconstruction of the circumference of a bearing is needed. The problem of the following 
when arranging near the bearing, without carrying out direct attachment of the sensor is **. 
[0006]Since the vibration sensor mainly comprises an accelerometer and there is directivity in the 
detection, a noise will be gathered if it attaches to the position which is separated from the bearing 
for detection. The more a temperature sensor separates from a heat source, while it requires time 
for heat conduction the more, it is influenced by other heat sources and it becomes impossible to 
detect an exact value. Unless similarly it detects humidity in the bearing space which serves as the 
inside of the shield of a bearing also about moisture, the grade of moisture permeation cannot be 
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evaluated correctly. 

[0007]So, in this invention, it can lessen performing processing special to bearing mounting parts, 
such as bearing housing, as much as possible, and aims at providing anti-friction bearing with a 
sensor easily attached also to an existing facility. 
[0008] 

[Means for Solving the Problem]This invention is provided with an internal and external bearing ring 
and a rolling element, and a primary detecting element and a circuit part make a sensor mounted in 
a flexible printed circuit board there be along the hoop direction at one of bearing rings of said 
inside and outside, and attach it. Or it is anti-friction bearing provided with a shield, and a circuit 
part for detection is mounted in a flexible printed circuit board, and this is attached to a shield. One 
of internal and external bearing rings is made to run along the hoop direction, and a circuit part of a 
sensor provided with a primary detecting element which can detect any at least one of vibration, 
temperature, or humidity, and a circuit part is attached. About a primary detecting element which 
detects humidity at this time, it provides in said internal and external bearing ring, a rolling element, 
and space surrounded with a shield. 

[0009]It is good for a circuit part to have composition which has an electric wave generating part or 
an ultrasonic generating section so that a signal detected by primary detecting element of a sensor 
may be changed into an electric wave or an ultrasonic wave and it can transmit. 
[0010] 

[Embodiment of the Invention]A 1 st embodiment of this invention is described with reference to 
drawing 1 (A) and (B). The bearing 1 shown in drawing 1 is a single row deep groove ball bearing. 
This bearing 1 is provided with the outer ring of spiral wound gasket 2 and the inner ring 3 which are 
examples of a bearing ring. The outer race track 4 is cut in the inner skin side center section of the 
outer ring of spiral wound gasket 2, and the inner race track 5 is cut in the peripheral face side 
center section of the inner ring 3. It **** to this outer race track 4 and inner race track 5, 
respectively, and two or more balls 6 which are examples of a rolling element are held at equal 
intervals with the cage 7 in the hoop direction. The shield mounting grooves 8a and 8b are 
established in the crosswise both-ends [ of the outer ring of spiral wound gasket 2 ] 2a, and inner 
skin side of 2b, and the shield 9 has fitted in there. 

[001 1]As shown in drawing 1 (A) and (B), the circular sulcus 10 covering the perimeter is 
established in the outer periphery part of crosswise one side of the outer ring of spiral wound 
gasket 2. In this circular sulcus 10, the sensor 1 1 is arranged along the hoop direction of the bottom 
10a of the circular sulcus 10 so that it may become the inside [ field / which extended the side 2c 
of the outer ring of spiral wound gasket 2 ], and inside the field which extended 2 d of peripheral 
faces. The mold of this sensor 11 is carried out by the insulating member 12, for example, a 
synthetic resin. When measuring temperature, it is preferred that a bearing material and thermal 
conductivity apply the almost equal synthetic resin 12, The synthetic resin 12 for protection which 
raises protection against dust, moisture proof, the oilproofness nature, etc. of the sensor 1 1 fills the 
circular sulcus 10, and is provided annularly, and the side and peripheral face are following said side 
2c and 2 d of peripheral faces in flat-tapped. 

[0012]The primary detecting element 15 which detects vibration, temperature, etc. to the flexible 
printed circuit board (below Flexible Printed Circuit FPC carries out) 13 in which vibration or the 
sensor 11 which detects temperature has pliability. Circuit component 14 grades, such as resistance 
which makes the circuit part 16 which outputs the detected signal, a capacitor, and IC, are mounted, 
and it is constituted. 

[0013]A 2nd embodiment of this invention is described with reference to drawing 2 . The bearing 21 
shown in drawing 2 did not establish a circular sulcus in the outer ring of spiral wound gasket 22, but 
has formed the circular sulcus 24 covering the perimeter of the inner periphery edge of the inner 
ring 23. In this circular sulcus 24. the sensor 1 1 is made for there to be along the hoop direction of 
the bottom 24a of the circular sulcus 24, and it is arranged so that it may become the inside 
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[ field / which extended the side 23a of the inner ring of spiral wound gasket 23 ], and outside the 
field which extended the inner skin 23b. The mold of this sensor 1 1 is carried out by the insulating 
member 1 2, for example, a synthetic resin. The synthetic resin 1 2 for protection which raises 
protection against dust, moisture proof, the oilproofness nature, etc. of the sensor 1 1 fills the 
circular sulcus 24, and is provided annularly. and the side and inner skin are following said side 23a 
and the inner skin 23b in flat-tapped. As for the synthetic resin 12 in the case of measuring 
temperature, it is preferred to make it a bearing material and thermal conductivity become the same. 

[0014]Since it is the same as a 1st embodiment about other composition, the same numerals as the 
component to which a 1st embodiment corresponds about the same component are attached, and 
the explanation is omitted. 

[0015]As mentioned above, since the bearings 1 and 21 by 1st and 2nd embodiments do not have 
the projection to the outside as compared with the conventional anti-friction bearing with a sensor, 
and can form the sensor 11, therefore do not need processing special to bearing housing, they are 
good. 

[001 6]A 3rd embodiment of this invention is described with reference to drawing 3 . The bearing 31 
shown in drawing 3 is carrying out adhesion fixing of the sensor 11 to the bottom 10a of the circular 
sulcus 10 established in the outer ring of spiral wound gasket 2 directly by making FPC13 of the 
sensor 1 1 into an adhesion side. Since it is the same as a 1st embodiment about other composition, 
the same numerals as the component to which a 1st embodiment corresponds about the same 
component are attached, and the explanation is omitted. 

[001 7]A 4th embodiment of this invention is described with reference to drawing 4 . The bearing 41 
shown in drawing 4 is carrying out adhesion fixing of the sensor 1 1 to the bottom 24a of the circular 
sulcus 24 established in the inner ring of spiral wound gasket 23 directly by making FPC13 of the 
sensor 1 1 into an adhesion side. Since it is the same as a 2nd embodiment about other composition, 
the same numerals as the component to which a 2nd embodiment corresponds about the same 
component are attached, and the explanation is omitted. 

[0018]As mentioned above, also in 3rd and 4th embodiments, since the sensor 1 1 has been arranged 
in the circular sulcus 10 or 24, the technical problem of this invention is solvable like 1st and 2nd 
embodiments. And if adhesion fixing of the sensor 1 1 is carried out like the bearings 31 and 41 of 
3rd and 4th embodiments, while it is easier than carrying out the mold of the synthetic resin filled up 
with the circular sulci 10 and 24. Mold resin is unnecessary, and is low cost, and, moreover, the 
sensor 1 1 can be added later if needed. 

[0019]If the power supply of the sensor 1 1 in the 1st - a 4th embodiment may be supplied from the 
outside, the circular sulci 10 and 24 are equipped with it with the sensor 1 1 and electric power is 
supplied with a power cable, since it will become unnecessary [ a power cable ]. in addition, it is 
good. 

[0020]Next, a 5th embodiment of this invention is described with reference to drawing 5 . The 
bearing 51 shown in drawing 5 is provided with the face facing dynamo 52 between the outer ring of 
spiral wound gasket 2 and the inner ring 3. This face facing dynamo 52 is constituted by the coil 53 
and the magnet 54. The coil 53 is attached inside the shield 9 which carried out fit fixing to the slot 
8a established in the inner skin side of the width direction end 2a of the outer ring of spiral wound 
gasket 2 corresponding to the circular sulcus 10 (field which counters the ball 6). The magnet 54 is 
attached to the holding plate 55 so that it may be arranged corresponding to the coil 53. Fit fixing of 
this holding plate 55 is carried out to the holding plate attaching slot 56 established in the peripheral 
face side of the width direction end 3a of the inner ring of spiral wound gasket 3. 
[0021]And the electrical and electric equipment generated with this face facing dynamo 52 is 
supplied to the sensor 11. Since it is the same as a 1st embodiment about other composition, the 
same numerals as the component to which a 1st embodiment corresponds about the same 
component are attached, and the explanation is omitted. 
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[0022]Thus, even when the face facing dynamo 52 is formed and it is difficult to supply the 
electrical and electric equipment to the sensor 1 1 from the outside, or to dedicate a power supply 
to the circular sulcus 10 with the sensor 11. it is possible to supply the electrical and electric 
equipment to the sensor 1 1 . 

[0023]Although the sensor 1 1 is formed in the outer ring of spiral wound gasket 2 like a 1st 
embodiment in a 5th embodiment it may provide in the inner ring 23 like a 2nd embodiment. 
However, the coil 53 of the face facing dynamo 52 shall be attached to the holding plate 55 by which 
fit fixing was carried out to the inner ring 23 in this case, and the magnet 54 shall be attached to the 
shield 9 by which fit fixing was carried out to the outer ring of spiral wound gasket 22. Adhesion 
fixing of the sensor 1 1 may be carried out [ not carrying out a mold ] like 3rd and 4th embodiments. 
[0024]Next a 6th embodiment of this invention is described with reference to drawing 6 . The 
crevice 63 which the bearing 61 shown in drawing 6 cut a part of side of the outer ring of spiral 
wound gasket 62 by which fit fixing was carried out to the fixed housing H, and was lacked is formed. 
The primary detecting element 1 5 of the sensor 64 which detects signals, such as vibration of the 
bearing 61 and temperature, is attached to this crevice 63. This primary detecting element 15 is 
stationed so that it may become the inside [ field / which extended the side 62a of the outer ring of 
spiral wound gasket 62 ], and inside the field which extended the peripheral face 62b. Like the 1st or 
a 2nd embodiment, the mold of the primary detecting element 15 may be carried out, it may be 
attached by the insulating member 12, for example, a synthetic resin, and the method of attaching to 
the crevice 63 may insulate and carry out adhesion fixing to the bottom 63a of the direct crevice 63 
like the 3rd or a 4th embodiment. The circuit part 1 6 of the sensor 64 is insulated by the shield 9 
which fitted into the shield mounting grooves 8a and 8b established in the crosswise both ends 62c 
and 62d of the outer ring of spiral wound gasket 62, it is pasted directly, and it is attached. 
[p025]The sensor 64 mounts circuit component 14 grade in FPC65 circularly formed according to 
the shape of the shield 9, and is constituted, and a series of FPC65 are equipped with the primary 
detecting element 15 and the circuit part 16. The primary detecting element 15 and the circuit part 
1 6 may be attached to FPC which became independent, respectively, and it may connect with 
wiring. A power supply may be supplied with an electric wire from the exterior, since an electric wire 
cable becomes unnecessary to have on the shield 9 with the sensor 64, in addition, it is good, and it 
may be provided with the face facing dynamo 54 explained by a 5th embodiment. Since it is the 
same as a 1st embodiment about other composition, the numerals same about the same 
composition are attached and the explanation is omitted. 

[0026]The attachment part of the sensor 64 can respond by cutting and lacking a part of side 3a of 
the inner ring 3, and providing a crevice, when it is not limited to this embodiment, but an outer ring 
of spiral wound gasket turns into a turning wheel and an inner ring turns into a fixed wheel. In this 
case, the slot for shield attachment (crevice) shall be established in the width direction end 3b of 
the inner ring of spiral wound gasket 3, a shield shall be fitted in there, and the sensor 64 shall be 
attached. 

[0027]Thus, if it is the bearing 61 of a 6th embodiment, what is necessary is just to carry out 
notching processing of the part to which the primary detecting element 15 of the sensor 64 is 
attached, and since processing of the housing H and the axis S which attach the bearing 61 is 
unnecessary, it can be considered as the bearing 61 with a sensor which can make processing the 

minimum. 

[0028]Next, how to take out the signal in the above the 1st - 6th embodiment is explained with 
reference to drawing 7 . When detecting vibration, temperature, etc. of the outer ring of spiral wound 
gasket 2 used as a fixed wheel, as shown in drawing 7 , the anti-friction bearing 1 with a sensor of a 
1st embodiment is attached to the housing H. While the housing H is being fixed, the opening of the 
end is carried out at least. The inner ring of spiral wound gasket 3 of the bearing 1 is inserted in, it 
is being fixed to this, and the axis of rotation S rotates freely. The electric wire W and power cable 
E are connected to the sensor 11 attached to the circular sulcus 10 of the fixed wheel 2, i.e., an 
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outer ring of spiral wound gasket, by the mold. 

[0029]The bearing 1 may be the bearing 31 of a 3rd embodiment. When an outer ring of spiral wound 
gasket turns into a turning wheel and an inner ring turns into a fixed wheel which is the detection 
targets, such as vibration and temperature, the bearings 21 and 41 shown by 2nd and 4th 
embodiments can be applied, and vibration of the inner ring 23, temperature, etc. can be detected by 
connecting the electric wire W. 

[0030]In the case of the bearing 61 of a 6th embodiment, from the circuit part 16 of the sensor 64 
attached to the shield 9, the electric wire W and power cable E are made to meet the housing H 
used as a fixed side, or the axis S, and it wires. 

[0031]Thereby, the signal changed by the circuit part 16 of the sensors 11 and 64 can be outputted. 
A power supply (not shown) may be provided outside by power cable E with the electric wire W, and 
it is to the circular sulcus 10 (in a 6th embodiment) in the sensor 1 1 about a power supply. Since 
power cable E will become unnecessary if it has the face facing dynamo 52 like the bearing 51 of a 
5th embodiment in preparation for the shield 9 top with the sensor 64, the number of the wiring 
which extends from the bearing 1 decreases, and, in addition, it is good. 

[0032]A 7th embodiment of this invention is described with reference to drawing 8 - drawing 10 . Fit 
fixing of the outer ring of spiral wound gasket 22 is carried out to the housing H. and, as for the 
anti-friction bearing 71 with a sensor shown in drawing 8 , fit fixing of the axis of rotation S is carried 
out to the inner ring 23. The end is carrying out the opening of the housing H at least. The sensor 
72 attached to the circular sulcus 24 of the turning wheel 23 of the bearing 71. i.e., an inner ring of 
spiral wound gasket, is provided with the primary detecting element 15 which detects vibration, and 
the dispatch circuit unit (electric wave generating part) 73 which changes the detected signal into 
the electric wave R, and transmits. The power supply 74 for sensor 72 is formed in the circular 
sulcus 24. 

[0033]The primary detecting element 15 is that to which the conductive electrode 15b which carries 
out for relativity to the flexible region 15c and the holding part 15d of the primary detecting element 
main part 15a shown in drawing 9 (A) made in the insulating member which has elasticity, 
respectively was attached, The elastic coefficient of the flexible region 1 5c is set up so that 
electrode 1 5b may contact by receiving the predetermined acceleration of vibration. As the example 
is shown in drawing 9 (B), the dispatch circuit unit 73 The capacitor 73a, When it has the circuit 
components 14, such as the coil 73b, the variable resister 73c, and the variable capacitance diode 
73d. and the electrode 15b of the primary detecting element 15 contacts mutually in response to 
the predetermined acceleration of vibration, the current which flows into the dispatch circuit unit 73 
from the power supply 74 can be oscillated, and it can be outputted as an electric wave. 
[0034]If the reverse voltage which changes the resistance of the variable resister 73c and is added 
to the variable capacitance diode 73d is changed, it is possible for the synthetic capacity C of the 
capacitor 73a and the variable capacitance diode 73d to change, and to choose this synthetic 
capacity C and the oscillating frequency which can be found from the reactance L of the coil 73b. 
That is, even if it is a case where two or more anti-friction bearings 71 with a sensor are used 
simultaneously, it becomes possible to distinguish and detect each signal. 

[0035]It is considered as the dispatch circuit unit 75 provided with the capacitor 75a and the coil 
75b in a 7th embodiment as shown in drawing 10 . If the capacity of the capacitor 75a and the 
reactance of the capacitor 75b are made into the dispatch circuit unit 75 of the fixed frequency set 
up arbitrarily every bearing 71, since the dispatch circuit unit 75 will become small, it is good. The 
dispatch circuit units 73 and 75 of said composition are examples of a dispatch circuit, and are not 
limited to the circuit of said composition.. Jt is also possible to consider it as the sensor which 
detects a predetermined temperature by using the primary detecting element main part 1 5a as a 
thermostat, and sends the electric wave R. If shape of FPC13 is set to FPC65 of a 6th embodiment, 
it can be considered as the sensor 72 provided with the dispatch circuit units 73 and 75 applicable 
to the bearing 61 of a 6th embodiment. Since it is the same as the anti-friction bearing 21 with a 
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sensor of a 2nd embodiment about other composition, explanation of a 2nd embodiment is 
substituted about the same component 

[0036]Instead of carrying out the mold of the sensor 72 and attaching it with the synthetic resin 12, 
like the bearing 41 of a 4th embodiment, the hoop direction of the bottom 24a of the circular sulcus 
24 is made to meet, and adhesion fixing may be carried out in this 7th embodiment. In a case so that 
an outer ring of spiral wound gasket may turn into a turning wheel which is the detection targets, 
such as vibration and temperature, and an inner ring may turn into a fixed wheel. The sensor 1 1 (in 
the bearing 61 of a 6th embodiment) of the bearings 1,31. and 51 of a 1st and 3rd. or 5th 
embodiment While transposing the sensor 64 to the sensor 72, it is equipping the circular sulcus 10 
with a power supply about the bearings 1 and 31 (setting to a 6th embodiment a power supply on 
the shield 9). and the signal detected by the electric wave R can be outputted. It is received by the 
antenna 76 in the isolated position, and the transmitted signal is transmitted to a related control 
system through the demodulator 77. 

[0037]By considering it as the bearing 71 of a 7th embodiment, since the detected signal is 
transmitted by the electric wave R, extension wiring can be lost from the bearing 71. Vibration, 
temperature, etc. of a bearing can be detected only by this attaching like the conventional bearing. 
The anti-friction bearing 71 with a sensor by this embodiment is applicable not only to detection of 
vibration of a turning wheel, temperature, etc. but detection of vibration of a fixed wheel, 
temperature, etc. 

[0038]Next, an 8th embodiment of this invention is described with reference to drawing 1 1 . Fit fixing 
of the inner surface and the outer ring of spiral wound gasket 2 of housing H' with which the bearing 
81 shown in drawing 1 1 was sealed is carried out, and fit-in immobilization of the axis of rotation S 
is carried out at the inner ring 3. The circular sulcus 10 is formed, along the hoop direction of the 
bottom 10a, the mold of the sensor 82 is carried out to the outer ring of spiral wound gasket 2, and 
it is being fixed to it. This sensor 82 is provided with the primary detecting element 15 which 
detects vibration, temperature, etc., and the ultrasonic output circuit (ultrasonic generating section) 
83 which changes the detected signal into the ultrasonic wave U, and outputs it. If shape of FPC13 
is set to FPC65 of a 6th embodiment, it can be considered as the sensor 82 provided with the 
ultrasonic output circuit part 83 applicable to the bearing 61 of a 6th embodiment Since it is the 
same as the bearing 51 of a 5th embodiment about other composition, explanation of a 5th 
embodiment is substituted about the same component 

[0039]In this 8th embodiment the circular sulcus 10 may be equipped with a power supply (not 
shown) with the sensor 82 instead of the face facing dynamo 52. In the case where an outer ring of 
spiral wound gasket turns into a turning wheel, and an inner ring turns into a fixed wheel used as the 
object which detects vibration, temperature, etc.. The bearing 81 can be used as the anti-friction 
bearing 21 with a sensor of a 2nd embodiment the sensor 1 1 of the bearing 21 can be used as the 
sensor 82, and detected signals, such as vibration and temperature, can be outputted with the 
ultrasonic wave U by having the face facing dynamo 52 for a power supply like a 5th embodiment in 
preparation for the circular sulcus 24. The outputted ultrasonic wave U sticks the removable 
ultrasonic receiver 84 to the ultrasonic detection side established in the outside surface of housing 
H', for example, receives the ultrasonic wave U, and is transmitted to a related control system 
through the demodulator 85. 

[0040]Thus, if it is the anti-friction bearing 81 with a sensor of an 8th embodiment when the 
bearing 81 will be covered with housing H', the sensor 82 can output the signal which vibration, 
temperature, etc. detected by the ultrasonic wave U. 

[0041]The sensors 1 1, 72, and 82 of the 1st - a 5th, 7th, and 8th embodiment making the hoop 
direction of the bottoms 10a and 24a of the circular sulci 10 and 24 meet and considering it as a 
mold or adhesion fixing — the sensor 64 of a 6th embodiment — the primary detecting element 15 
— a bearing ring — a mold — or. although adhesion fixing was carried out and the circuit part 16 
was attached to the shield 9, Since the primary detecting element 15 is attached inside the range 
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surrounded by the field which extended the side of the outer ring of spiral wound gasket and the 
inner ring in the case of which, and the field which extended the field which extended the peripheral 
face of the outer ring of spiral wound gasket, and family inner skin, it is not necessary to carry out 
processing special to housing. 

[0042]A 9th embodiment of this Invention is described with reference to drawing 12 (A) - (F). The 
anti-friction bearing 91 with a sensor shown in (A) - (F) of drawing 1 2 is sticking the sensors 11, 64, 
72, and 82 on the surface of the outer ring of spiral wound gasket 92 and the inner ring 93 directly 
by making the FPC 13 and 65 into an adhesion side. A 1st embodiment is abbreviated [ sensor / 
1 1 ] about explanation of Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. to referring to a 
7th embodiment for the sensor 72, and referring to an 8th embodiment for the sensor 64 for a 6th 
embodiment about the sensor 82. The processing amount of housing is able to consider it as little 
anti-friction bearing 91 with a sensor compared with the conventional anti-friction bearing with a 
sensor by doing in this way. 

[0043]A 10th embodiment of this invention is described with reference to drawing 1 3 - drawing 15 . 
About the component already same at the 1 st - a 9th embodiment as the component of a 
statement, the same numerals are attached and the explanation Is omitted. 

[0044]The anti-friction bearing 101 with a sensor shown in drawing 1 3 (A) is provided with the outer 
ring of spiral wound gasket 102, the inner ring 103, and the sensor 105 that detects the humidity of 
the space K surrounded with the desirable shield 104 for water resistance. The outer ring of spiral 
wound gasket 102 carries out inner fitting to the open end of the housing H, and it is fixed with the 
stop ring 106. and the Inner ring 103 fits into the peripheral face of the axis of rotation S, and this 
bearing 101 is being fixed. In a part of side of the outer ring of spiral wound gasket 102, as shown in 
drawing 1 3 (B), the crevice 107 is established along the hoop direction of the outer ring of spiral 
wound gasket 1 02. 

[0045]The sensor 105 Is provided with the primary detecting element 108 and the circuit part 109. 
and electric power is supplied by power cable E from the power supply 110 (for example, button- 
shaped cell). The primary detecting element 108 is attached inside the space K surrounded with the 
inner surface 104a 102 of the shield 104 made of rubber for water resistance which fit fixing Is 
carried out to the outer ring of spiral wound gasket 102. and ****s to the inner ring 103, i.e., an 
outer ring of spiral wound gasket, the inner ring 103, and the shield 104. The circuit part 109 is 
arranged so that it may not project from the crevice 107 established in the outer ring of spiral 
wound gasket 1 02. The mold of the creyice 1 07 to which the circuit part 1 09 was attached may be 
carried out with a synthetic resin. Since it can miniaturize further if the circuit part 109 may be 
mounted in FPC and it integrated-circult-lzes like the sensors 11. 64, 72. and 82 of the 1st - a 9th 
embodiment it is good. 

[0046]It is insulated and waterproofed and the inner package of the power supply 1 10 Is carried out 
to the crevice 1 1 1 established in some housing H. The slots 1 12a and 1 12b are established in the 
housing H and the stop ring 106 of a before [ from the crevice 107 / the crevice 1 1 1 ] so that 
allocation of power cable E is possible. 

[0047]The primary detecting element 108 of the sensor 105 has the two comb type electrodes 1 13a 
and 1 13b and the hygroscopic conductor 1 14 provided in inter-electrode [ this ] on the substrate 
1 1 5 of an insulator, as shown in drawing 14 , and the terminals 1 1 6a and 1 1 6b are attached to each 
electrodes 113a and 113b. This hygroscopic conductor 114 is calcium phosphate, for example as 
porous ceramics and an example, and is attached by spreading sintering desiccation or vacuum 
deposition in the shape of [ thin ] a film. The hygroscopic conductor's 114 absorption of the 
moisture in the air will change the electric resistance value between the two electrodes 1 13a and 
113b. Therefore, change of the electric resistance value of this primary detecting element 108 is 
detected as a signal of change of humidity. Then, fixed voltage V^^ is impressed to one electrode 

113a of the primary detecting element 108, and the grounded resistance r is connected to another 
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electrode 1 1 3b. By doing in this way, voltage after passing through the primary detecting element 
108 is detected as a signal proportional to humidity. 

[0048]The circuit part 109 shown in drawing 15 is provided with the comparator circuit part 109a 
which processes the signal detected by the primary detecting element 108, and the dispatch circuit 
unit 109b which is electric wave generating parts. Voltage after passing through the primary 

detecting element 108 is inputted into this comparator circuit part 109a as comparing target voltage. 

Reference voltage is inputted into the comparator circuit part 109a apart from this. If the primary 
s 

detecting element 1 08 absorbs moisture the moisture in the atmosphere and the electric resistance 
value of the conductor 114 of the primary detecting element 108 becomes small, voltage will 

become large relatively. When the threshold beforehand set up by reference voltage is compared 

with the signal of voltage which changes with the degrees of moisture absorption of the primary 

detecting element 108 and the signal exceeds a threshold, the comparator circuit part 109a is set 
up output a signal to the dispatch circuit unit 109b. Thereby, the sensor 105 transmits an electric 
wave, when the detected humidity exceeds the threshold set up beforehand It is possible to change 
a threshold by changing the resistance r, reference voltage V^, etc. The circuit part 109 of said 

composition is an example of the circuit part 109 which transmits the electric wave R towards the 
receiver (not shown) in which the signal of the primary detecting element 108 is formed outside as 
compared with a threshold, and is not limited to drawing 1 5 and the circuit of said composition. 
[0049]As mentioned above, while the humidity of the space surrounded with the outer ring of spiral 
wound gasket 102, the inner ring 103. and the shield 104 of the bearing 101 is detectable according 
to a 10th embodiment Special processing of bearing mounting parts, such as the bearing housing H, 
can be lessened as much as possible, and it can be considered as the anti-friction bearing 101 with 
a sensor easily attached also to an existing facility. 

[0050]Next, an 11th embodiment of this invention is described with reference to drawing 16 . About 
the component already same at the 1st - a 10th embodiment as the component of a statement, the 
same numerals are attached and the explanation is omitted. 

[0051]Inner fitting immobilization of the outer ring of spiral wound gasket 122 is carried out at the 
end of the housing H, the inner ring 103 is being fitted in and fixed to the pars intermedia peripheral 
face of the axis of rotation S, and the anti-friction bearing 121 with a sensor of drawing 16 (A) is 
provided with the sensor 105 which detects humidity. The circuit part 109 of this sensor 105 is 
attached to the outside surface 104b of the shield 104 for water resistance, i.e., the inner surface 
104a and the field of an opposite hand to which the primary detecting element 108 was attached. As 
shown in drawing 16 (B). the circuit part 109, It has the comparator circuit part 109a which carries 
out comparative evaluation of the signal of the primary detecting element 108 to the threshold set 
up beforehand, and the dispatch circuit unit 109b which sends an electric wave according to the 
signal outputted by this comparator circuit part 109a, and is attached along the hoop direction of 
this shield 104. The primary detecting element 108 and the circuit part 109 of the sensor 105 are 
connected with the electric wire W which has a water resisting property and penetrates the shield 
104. Since it can miniaturize further if it may mount in FPC and integrated-circuit-izes like the 
sensors 1 1, 64, 72, and 82 of the 1st - a 9th embodiment, the circuit part 109 is good. 
[0052]The electric power of the sensor 105 is supplied by power cable E from the power supply 110 
provided in the crevice 1 1 1 of the housing H. In order to allocate this power cable E from the power 
supply 1 10 to the. circuit part 109, the slots 1 12a and 1 12b are established in the housing H and the 
stop ring 106, and also the level difference 1 12c is formed in a part of outer ring of spiral wound 
gasket 122. It is not processed into the outer ring of spiral wound gasket 122 in order for there not 
to be the level difference 1 12c of the outer ring of spiral wound gasket 122, as long as power cable 
E does not interfere with the stop ring 106. 

[0053]As mentioned above, while the humidity of the space K surrounded with the outer ring of 
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spiral wound gasket 122, the inner ring 103, and the shield 104 of the bearing 121 is detectable 
according to an 1 1th embodiment, Special processing of bearing mounting parts, such as the bearing 
housing H, can be lessened as much as possible, and it can be considered as the anti-friction 
bearing 121 with a sensor easily attached also to an existing facility. Since the primary detecting 
element 108 and the circuit part 109 of the sensor 105 are attached to the shield 104, an assembly 
of the bearing 121 becomes easy. 

[0054]Next, a 12th embodiment of this invention is described with reference to drawing 1 7 . About 
the same component as the 1st - an 1 1th embodiment, the same numerals are attached and the 
explanation is omitted. 

[0055]The anti-friction bearing 131 with a sensor shown in drawing 17 (A) is the bearing 131 
provided with the sensor 105 which detects humidity like 10th and 1 1th embodiments. As shown in 
drawing 1 7 (B). the circuit part 109 of the sensor 105 is attached to the shield 104 like an 11th 
embodiment Since it can miniaturize further if the circuit part 109 may be mounted in FPC and it 
integrated-circuit-izes like the sensors 1 1, 64, 72, and 82 of the 1st - a 9th embodiment, it is good 
[0056]The power supply 1 10 is a solar cell. In some bearing rings (in this case, outer ring of spiral 
wound gasket 132) in which the shield 104 is fixed, the level difference 133 is formed so that it may 
become the same field as the outside surface 104b of the shield 104. And the power supply 110 of 
the solar cell is attached over this level difference 133 and shield 104. If a solar cell is formed in the 
shape where the hoop direction of the shield 104 was met, the level difference 133 of the outer ring 
of spiral wound gasket 132 is unnecessary. 

[0057]As mentioned above, while the humidity of the space K surrounded with the outer ring of 
spiral wound gasket 132, the inner ring 103, and the shield 104 of the bearing 131 is detectable 
according to a 12th embodiment. Special processing of bearing mounting parts, such as the bearing 
housing H, can be lessened as much as possible, and it can be considered as the antiHriction 
bearing 131 with a sensor easily attached also to an existing facility. Since the solar cell is used for 
the power supply 1 10, there are no worries about the dead battery etc. which are produced by using 
a cell. 

[0058]Although the primary detecting element 108 of the sensor 105 is stationed in the 10th - a 
1 2th embodiment on the outside of the space K formed with the outer ring of spiral wound gasket 
102,122,132, the inner ring 103, and the shield 104, Depending on the size, it may arrange inside the 
space K like arrangement of the sensor in drawing 1 2 (A) of a 9th embodiment, and drawing 1 2 (c), 
and can arrange to the inner skin of the outer ring of spiral wound gasket 102,122,132 specifically 
facing the space K, or the peripheral face of the inner ring 103 expected to the space K. The 
primary detecting element 108 may be constituted so that vibration, temperature, or humidity can be 
detected, respectively. 

[0059]In each embodiment of this invention, although the bearing was made into the single row deep 
groove ball bearing, this invention is applicable to all the bearings, such as other bearings, for 
example, cylindrical roller bearing, and a thrust ball bearing. 
[0060] 

[Effect of the InventionjAs mentioned above, performing processing special to bearing mounting 
parts, such as bearing housing, for example can consider it as anti-friction bearing with a sensor 
attached easily [ it is few, and / end and ] also for the existing equipment as much as possible by 
considering it as anti-friction bearing with a sensor of this invention. Since the sensor is attached to 
the bearing which makes vibration, temperature, or humidity applicable to detection, vibration, 
temperature, humidity, etc, which were generated in the bearing are promptly and correctly 
detectable. 

[0061 ]By equipping a sensor with an electric wave generating part or an ultrasonic generating 
section, troublesomeness, such as wiring, is canceled and it can be considered as good anti-friction 
bearing with a sensor of handling. 
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precisely. 

2.**** shows the word which can not be translated. 
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TECHNICAL HELD 



[Field of the Invention]This invention relates to anti-friction bearing with which the sensor which 
detects vibration, temperature, moisture (humidity), etc. was attached. 
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PRIOR ART 



[Description of the Prior Art]The bearing which supports the axis of rotation produces vibration by 
gap of a shaft center, or generates heat by rolling friction. Such vibration and temperature influence 
the life of a bearing. Into an industrial machine, water-soluble lubricant for cutting may be used by 
machining etc., and the splash which contained moisture in the bearing part may start. When 
attached to the device used on the outdoors, such as a car, a railroad vehicle, and construction 
machinery, in it raining or running a puddle etc.. water may be poured at a bearing part. Since the 
rolling contact surface of a bearing ring and a rolling element is rustproofed, for example, it carries 
out sliding fitting, a gummous waterproof shield is attached and the water proof measure is taken by 
the internal and external bearing ring at such a bearing part. However, even if it is a bearing with a 
waterproof shield, by change of the weather, especially a rapid change of atmospheric temperature, 
inside a waterproof shield, moisture may serve as a steam, may permeate, and may produce dew 
condensation in the rolling contact surface of a bearing ring and a rolling element. 
[0003]Therefore. especially about the bearing attached to the difficult portion of the check inside a 
device etc.. a vibration sensor, a temperature sensor, or a humidity sensor etc. which is a general- 
purpose article is prepared separately, it is attached to the peripheral face of the target bearing if 
needed, and the detecting signal is outputted with the cable. 
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3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the InventionjAs mentioned above, performing processing special to bearing mounting 
parts, such as bearing housing, for example can consider it as anti-friction bearing with a sensor 
attached easily [ it is few, and / end and ] also for the existing equipment as much as possible by 
considering it as antifriction bearing with a sensor of this invention. Since the sensor is attached to 
the bearing which makes vibration, temperature, or humidity applicable to detection, vibration, 
temperature, humidity, etc. which were generated in the bearing are promptly and correctly 
detectable. 

[0061]By equipping a sensor with an electric wave generating part or an ultrasonic generating 
section, troublesomeness, such as wiring, is canceled and it can be considered as good anti-friction 
bearing with a sensor of handling. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, big projection of a sensor part poses an 
arrangement top problem easily, and the bearing to which these general-purpose sensors attached it 
since it was geometrically large requires big processing and space for accommodating a sensor part 
also in bearing housing in consideration of it. 

[0005]In automation of an existing facility, etc., grasp of the operation condition of equipment by 
remote control is indispensable. Therefore, if It results when attaching a sensor to the bearing of an 
existing facility and detecting vibration, temperature, moisture (humidity), etc.. it often happens that 
large-scale reconstruction of the circumference of a bearing is needed. The problem of the following 
when arranging near the bearing, without carrying out direct attachment of the sensor is **. 
[0006] Since the vibration sensor mainly comprises an accelerometer and there is directivity in the 
detection, a noise will be gathered if it attaches to the position which is separated from the bearing 
for detection. The more a temperature sensor separates from a heat source, while it requires time 
for heat conduction the more, it is influenced by other heat sources and it becomes impossible to 
detect an exact value. Unless similarly it detects humidity in the bearing space which serves as the 
inside of the shield of a bearing also about moisture, the grade of moisture permeation cannot be 
evaluated correctly. 

[0007]So, in this invention, it can lessen performing processing special to bearing mounting parts, 
such as bearing housing, as much as possible, and aims at providing anti-friction bearing with a 
sensor easily attached also to an existing facility. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem]This invention is provided with an internal and external bearing ring 
and a rolling element and a primary detecting element and a circuit part make a sensor mounted in 
a flexible printed circuit board there be along the hoop direction at one of bearing rings of said 
inside and outside, and attach it. Or it is anti-friction bearing provided with a shield, and a circuit 
part for detection is mounted in a flexible printed circuit board, and this is attached to a shield. One 
of internal and external bearing rings is made to run along the hoop direction, and a circuit part of a 
sensor provided with a primary detecting element which can detect any at least one of vibration, 
temperature, or humidity, and a circuit part is attached. About a primary detecting element which 
detects humidity at this time, it provides in said internal and external bearing ring, a rolling element, 
and space surrounded with a shield. 

[0009]It is good for a circuit part to have composition which has an electric wave generating part or 
an ultrasonic generating section so that a signal detected by primary detecting element of a sensor 
may be changed into an electric wave or an ultrasonic wave and it can transmit 
[0010] 

[Embodiment of the InventionjA 1st embodiment of this invention is described with reference to 
drawing 1 (A) and (B). The bearing 1 shown in drawing 1 is a single row deep groove ball bearing. 
This bearing 1 is provided with the outer ring of spiral wound gasket 2 and the inner ring 3 which are 
examples of a bearing ring. The outer race track 4 is cut in the inner skin side center section of the 
outer ring of spiral wound gasket 2, and the inner race track 5 is cut in the peripheral face side 
center section of the inner ring 3. It **** to this outer race track 4 and inner race track 5, 
respectively, and two or more balls 6 which are examples of a rolling element are held at equal 
intervals with the cage 7 in the hoop direction. The shield mounting grooves 8a and 8b are 
established in the crosswise both-ends [ of the outer ring of spiral wound gasket 2 ] 2a, and inner 
skin side of 2b, and the shield 9 has fitted in there. 

[001 1]As shown in drawing 1 (A) and (B), the circular sulcus 10 covering the perimeter is 
established in the outer periphery part of crosswise one side of the outer ring of spiral wound 
gasket 2. In this circular sulcus 10, the sensor 11 is arranged along the hoop direction of the bottom 
10a of the circular sulcus 10 so that it may become the inside [ field / which extended the side 2c 
of the outer ring of spiral wound gasket 2 ], and inside the field which extended 2 d of peripheral 
faces. The mold of this sensor 11 is carried out by the insulating member 12, for example, a 
synthetic resin. When measuring temperature, it is preferred that a bearing material and thermal 
conductivity apply the almost equal synthetic resin 12. The synthetic resin 12 for protection which 
raises protection against dust, moisture proof, the oilproofness nature, etc. of the sensor 1 1 fills the 
circular sulcus 10. and is provided annularly, and the side and peripheral face are following said side 
2c and 2 d of peripheral faces in flat-tapped. 

[0012]The primary detecting element 15 which detects vibration, temperature, etc. to the flexible 
printed circuit board (below Flexible Printed Circuit FPC carries out) 13 in which vibration or the 
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sensor 11 which detects temperature has pliability, Circuit component 14 grades, such as resistance 
which makes the circuit part 1 6 which outputs the detected signal, a capacitor, and IC, are mounted, 
and it is constituted. 

[001 3]A 2nd embodiment of this invention is described with reference to drawing 2 . The bearing 21 
shown in drawing 2 did not establish a circular sulcus in the outer ring of spiral wound gasket 22, but 
has formed the circular sulcus 24 covering the perimeter of the inner periphery edge of the inner 
ring 23. In this circular sulcus 24, the sensor 1 1 is made for there to be along the hoop direction of 
the bottom 24a of the circular sulcus 24, and it is arranged so that it may become the inside 
[ field / which extended the side 23a of the inner ring of spiral wound gasket 23 ], and outside the 
field which extended the inner skin 23b. The mold of this sensor 1 1 is carried out by the insulating 
member 12, for example, a synthetic resin. The synthetic resin 12 for protection which raises 
protection against dust, moisture proof, the oilproofness nature, etc. of the sensor 1 1 fills the 
circular sulcus 24, and is provided annularly, and the side and Inner skin are following said side 23a 
and the inner skin 23b in flat-tapped. As for the synthetic resin 12 in the case of measuring 
temperature, it is preferred to make it a bearing material and thermal conductivity become the same. 

[0014]Since it is the same as a 1st embodiment about other composition, the same numerals as the 
component to which a 1st embodiment corresponds about the same component are attached, and 

the explanation is omitted. 

[0015]As mentioned above, since the bearings 1 and 21 by 1st and 2nd embodiments do not have 
the projection to the outside as compared with the conventional anti--friction bearing with a sensor, 
and can form the sensor 11, therefore do not need processing special to bearing housing, they are 
good. 

[001 6]A 3rd embodiment of this invention is described with reference to drawing 3 . The bearing 31 
shown in drawing 3 is carrying out adhesion fixing of the sensor 11 to the bottom 10a of the circular 
sulcus 10 established in the outer ring of spiral wound gasket 2 directly by making FPC13 of the 
sensor 1 1 into an adhesion side. Since it is the same as a 1st embodiment about other composition, 
the same numerals as the component to which a 1st embodiment corresponds about the same 
component are attached, and the explanation is omitted. 

[001 7]A 4th embodiment of this invention is described with reference to drawing 4 . The bearing 41 
shown in drawing 4 is carrying out adhesion fixing of the sensor 1 1 to the bottom 24a of the circular 
sulcus 24 established in the inner ring of spiral wound gasket 23 directly by making FPC13 of the 
sensor 1 1 into an adhesion side. Since it is the same as a 2nd embodiment about other composition, 
the same numerals as the component to which a 2nd embodiment corresponds about the same 
component are attached, and the explanation is omitted. 

[0018]As mentioned above, also in 3rd and 4th embodiments, since the sensor 11 has been arranged 
in the circular sulcus 10 or 24, the technical problem of this invention is solvable like 1st and 2nd 
embodiments. And if adhesion fixing of the sensor 11 is carried out like the bearings 31 and 41 of 
3rd and 4th embodiments, while it is easier than carrying out the mold of the synthetic resin filled up 
with the circular sulci 10 and 24, Mold resin is unnecessary, and is low cost, and, moreover, the 
sensor 1 1 can be added later if needed. 

[0019]If the power supply of the sensor 11 in the 1st - a 4th embodiment may be supplied from the 
outside, the circular sulci 10 and 24 are equipped with it with the sensor 1 1 and electric power is 
supplied with a power cable, since it will become unnecessary [ a power cable ], in addition, it is 
good. 

[0020]Next, a 5th embodiment of this invention is described with reference to drawing 5 . The 
bearing 51 shown in drawing 5 is provided with the face facing dynamo 52 between the outer ring of 
spiral wound gasket 2 and the inner ring 3. This face facing dynamo 52 is constituted by the coil 53 
and the magnet 54. The coil 53 is attached inside the shield 9 which carried out fit fixing to the slot 
Ba established in the inner skin side of the width direction end 2a of the outer ring of spiral wound 
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gasket 2 corresponding to the circular sulcus 1 0 (field which counters the ball 6). The magnet 54 is 
attached to the holding plate 55 so that it may be arranged corresponding to the coil 53. Fit fixing of 
this holding plate 55 is carried out to the holding plate attaching slot 56 established in the peripheral 
face side of the width direction end 3a of the inner ring of spiral wound gasket 3. 
[0021]And the electrical and electric equipment generated with this face facing dynamo 52 is 
supplied to the sensor 11. Since it is the same as a 1st embodiment about other composition, the 
same numerals as the component to which a 1st embodiment corresponds about the same 
component are attached, and the explanation is omitted. 

[0022]Thus, even when the face facing dynamo 52 is formed and it is difficult to supply the 
electrical and electric equipment to the sensor 1 1 from the outside, or to dedicate a power supply 
to the circular sulcus 10 with the sensor 1 1, it is possible to supply the electrical and electric 
equipment to the sensor 1 1 . 

[0023]Although the sensor 1 1 is formed in the outer ring of spiral wound gasket 2 like a 1st 
embodiment in a 5th embodiment, it may provide in the inner ring 23 like a 2nd embodiment. 
However, the coil 53 of the face facing dynamo 52 shall be attached to the holding plate 55 by which 
fit fixing was carried out to the inner ring 23 in this case, and the magnet 54 shall be attached to the 
shield 9 by which fit fixing was carried out to the outer ring of spiral wound gasket 22. Adhesion 
fixing of the sensor 1 1 may be carried out [ not carrying out a mold ] like 3rd and 4th embodiments. 
[0024]Next, a 6th embodiment of this invention is described with reference to drawing 6 . The 
crevice 63 which the bearing 61 shown in drawing 6 cut a part of side of the outer ring of spiral 
wound gasket 62 by which fit fixing was carried out to the fixed housing H, and was lacked is formed. 
The primary detecting element 1 5 of the sensor 64 which detects signals, such as vibration of the 
bearing 61 and temperature, is attached to this crevice 63. This primary detecting element 15 is 
stationed so that it may become the inside [ field / which extended the side 62a of the outer ring of 
spiral wound gasket 62 ], and inside the field which extended the peripheral face 62b. Like the 1st or 
a 2nd embodiment, the mold of the primary detecting element 15 may be carried out, it may be 
attached by the insulating member 12, for example, a synthetic resin, and the method of attaching to 
the crevice 63 may insulate and carry out adhesion fixing to the bottom 63a of the direct crevice 63 
like the 3rd or a 4th embodiment. The circuit part 16 of the sensor 64 is insulated by the shield 9 
which fitted into the shield mounting grooves 8a and 8b established in the crosswise both ends 62c 
and 62d of the outer ring of spiral wound gasket 62, it is pasted directly, and it is attached. 
[0025]The sensor 64 mounts circuit component 14 grade in FPC65 circularly formed according to 
the shape of the shield 9, and is constituted, and a series of FPC65 are equipped with the primary 
detecting element 1 5 and the circuit part 1 6. The primary detecting element 1 5 and the circuit part 
16 may be attached to FPC which became independent, respectively, and it may connect with 
wiring. A power supply may be supplied with an electric wire from the exterior, since an electric wire 
cable becomes unnecessary to have on the shield 9 with the sensor 64, in addition, it is good, and it 
may be provided with the face facing dynamo 54 explained by a 5th embodiment. Since it is the 
same as a 1st embodiment about other composition, the numerals same about the same 
composition are attached and the explanation is omitted. 

[0026]The attachment part of the sensor 64 can respond by cutting and lacking a part of side 3a of 
the inner ring 3, and providing a crevice, when it is not limited to this embodiment, but an outer ring 
of spiral wound gasket turns into a turning wheel and an inner ring turns into a fixed wheel. In this 
case, the slot for shield attachment (crevice) shall be established in the width direction end 3b of 
the inner ring of spiral wound gasket 3, a shield shall be fitted in there, and the sensor 64 shall be 
attached. 

[0027]Thus, if it is the bearing 61 of a 6th embodiment, what is necessary is just to carry out 
notching processing of the part to which the primary detecting element 15 of the sensor 64 is 
attached, and since processing of the housing H and the axis S which attach the bearing 61 is 
unnecessary, it can be considered as the bearing 61 with a sensor which can make processing the 
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minimum. 

[0028]Next how to take out the signal in the above the 1st - 6th embodiment is explained with 
reference to drawing 7 . When detecting vibration, temperature, etc. of the outer ring of spiral wound 
gasket 2 used as a fixed wheel, as shown in drawing 7 . the anti-friction bearing 1 with a sensor of a 
1st embodiment is attached to the housing H. While the housing H is being fixed, the opening of the 
end is carried out at least. The inner ring of spiral wound gasket 3 of the bearing 1 is inserted in, it 
is being fixed to this, and the axis of rotation S rotates freely. The electric wire W and power cable 
E are connected to the sensor 1 1 attached to the circular sulcus 10 of the fixed wheel 2, i.e., an 
outer ring of spiral wound gasket, by the mold. 

[0029]The bearing 1 may be the bearing 31 of a 3rd embodiment. When an outer ring of spiral wound 
gasket turns into a turning wheel and an inner ring turns into a fixed wheel which is the detection 
targets, such as vibration and temperature, the bearings 21 and 41 shown by 2nd and 4th 
embodiments can be applied, and vibration of the inner ring 23. temperature, etc. can be detected by 
connecting the electric wire W. 

[0030]In the case of the bearing 61 of a 6th embodiment, from the circuit part 16 of the sensor 64 
attached to the shield 9, the electric wire W and power cable E are made to meet the housing H 
used as a fixed side, or the axis S, and it wires. 

[0031]Thereby, the signal changed by the circuit part 16 of the sensors 1 1 and 64 can be outputted. 
A power supply (not shown) may be provided outside by power cable E with the electric wire W. and 
it is to the circular sulcus 10 (in a 6th embodiment) in the sensor 1 1 about a power supply. Since 
power cable E will become unnecessary if it has the face facing dynamo 52 like the bearing 51 of a 
5th embodiment in preparation for the shield 9 top with the sensor 64, the number of the wiring 
which extends from the bearing 1 decreases, and. in addition, it is good. 

[0032]A 7th embodiment of this invention is described with reference to drawing 8 - drawing 1 0 . Fit 
fixing of the outer ring of spiral wound gasket 22 is carried out to the housing H, and, as for the 
anti-friction bearing 71 with a sensor shown in drawing 8 , fit fixing of the axis of rotation S is carried 
out to the inner ring 23. The end is carrying out the opening of the housing H at least. The sensor 
72 attached to the circular sulcus 24 of the turning wheel 23 of the bearing 71, i.e., an inner ring of 
spiral wound gasket, is provided with the primary detecting element 15 which detects vibration, and 
the dispatch circuit unit (electric wave generating part) 73 which changes the detected signal into 
the electric wave R. and transmits. The power supply 74 for sensor 72 is formed in the circular 
sulcus 24. 

[0033]The primary detecting element 15 is that to which the conductive electrode 15b which carries 
out for relativity to the flexible region 15c and the holding part 15d of the primary detecting element 
main part 15a shown in drawing 9 (A) made in the insulating member which has elasticity, 
respectively was attached. The elastic coefficient of the flexible region 15c is set up so that 
electrode 15b may contact by receiving the predetermined acceleration of vibration. As the example 
is shown in drawing 9 (B). the dispatch circuit unit 73 The capacitor 73a, When it has the circuit 
components 14, such as the coil 73b, the variable resister 73c. and the variable capacitance diode 
73d, and the electrode 15b of the primary detecting element 15 contacts mutually in response to 
the predetermined acceleration of vibration, the current which flows into the dispatch circuit unit 73 
from the power supply 74 can be oscillated, and it can be outputted as an electric wave. 
[0034]If the reverse voltage which changes the resistance of the variable resister 73c and is added 
to the variable capacitance diode 73d is changed, it is possible for the synthetic capacity C of the 
capacitor 73a and the variable capacitance diode 73d to change, and to choose this synthetic 
capacity C and the oscillating frequency which can be found from the reactance L of. the coil 73b. 
That is, even if it is a case where two or more anti-friction bearings 71 with a sensor are used 
simultaneously, it becomes possible to distinguish and detect each signal. 

[0035]It is considered as the dispatch circuit unit 75 provided with the capacitor 75a and the coil 
75b in a 7th embodiment as shown in drawing 1 0 . If the capacity of the capacitor 75a and the 
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reactance of the capacitor 75b are made into the dispatch circuit unit 75 of the fixed frequency set 
up arbitrarily every bearing 71, since the dispatch circuit unit 75 will become small, it is good. The 
dispatch circuit units 73 and 75 of said composition are examples of a dispatch circuit, and are not 
limited to the circuit of said composition. It is also possible to consider it as the sensor which 
detects a predetermined temperature by using the primary detecting element main part 15a as a 
thermostat, and sends the electric wave R. If shape of FPC13 is set to FPC65 of a 6th embodiment, 
it can be considered as the sensor 72 provided with the dispatch circuit units 73 and 75 applicable 
to the bearing 61 of a 6th embodiment. Since it is the same as the anti-friction bearing 21 with a 
sensor of a 2nd embodiment about other composition, explanation of a 2nd embodiment is 
substituted about the same component. 

[0036]Instead of carrying out the mold of the sensor 72 and attaching it with the synthetic resin 12. 
like the bearing 41 of a 4th embodiment, the hoop direction of the bottom 24a of the circular sulcus 
24 is made to meet, and adhesion fixing may be carried out in this 7th embodiment. In a case so that 
an outer ring of spiral wound gasket may turn into a turning wheel which is the detection targets, 
such as vibration and temperature, and an inner ring may turn into a fixed wheel. The sensor 1 1 (in 
the bearing 61 of a 6th embodiment) of the bearings 1, 31, and 51 of a 1st and 3rd, or 5th 
embodiment While transposing the sensor 64 to the sensor 72, it is equipping the circular sulcus 10 
with a power supply about the bearings 1 and 31 (setting to a 6th embodiment a power supply on 
the shield 9), and the signal detected by the electric wave R can be outputted. It is received by the 
antenna 76 in the isolated position, and the transmitted signal is transmitted to a related control 
system through the demodulator 77. 

[0037]By considering it as the bearing 71 of a 7th embodiment, since the detected signal is 
transmitted by the electric wave R, extension wiring can be lost from the bearing 71. Vibration, 
temperature, etc. of a bearing can be detected only by this attaching like the conventional bearing. 
The anti-friction bearing 71 with a sensor by this embodiment is applicable not only to detection of 
vibration of a turning wheel, temperature, etc. but detection of vibration of a fixed wheel, 
temperature, etc. 

[0038]Next, an 8th embodiment of this invention is described with reference to drawing 11 . Fit fixing 
of the inner surface and the outer ring of spiral wound gasket 2 of housing H' with which the bearing 
81 shown in drawing 1 1 was sealed is carried out, and fitHn immobilization of the axis of rotation S 
is carried out at the inner ring 3. The circular sulcus 10 is formed, along the hoop direction of the 
bottom 10a, the mold of the sensor 82 is carried out to the outer ring of spiral wound gasket 2, and 
it is being fixed to it. This sensor 82 is provided with the primary detecting element 15 which 
detects vibration, temperature, etc., and the ultrasonic output circuit (ultrasonic generating section) 
83 which changes the detected signal into the ultrasonic wave U. and outputs it. If shape of FPC13 
is set to FPC65 of a 6th embodiment, it can be considered as the sensor 82 provided with the 
ultrasonic output circuit part 83 applicable to the bearing 61 of a 6th embodiment. Since it is the 
same as the bearing 51 of a 5th embodiment about other composition, explanation of a 5th 
embodiment is substituted about the same component. 

[0039]In this 8th embodiment, the circular sulcus 10 may be equipped with a power supply (not 
shown) with the sensor 82 instead of the face facing dynamo 52. In the case where an outer ring of 
spiral wound gasket turns into a turning wheel, and an inner ring turns into a fixed wheel used as the 
object which detects vibration, temperature, etc., The bearing 81 can be used as the anti-friction 
bearing 21 with a sensor of a 2nd embodiment, the sensor 1 1 of the bearing 21 can be used as the 
sensor 82, and detected signals, such as vibration and temperature, can be outputted with the 
ultrasonic wave U by having the face facing dynamo 52 for a power supply like a 5th embodiment in 
preparation for the circular sulcus 24. The outputted ultrasonic wave U sticks the removable 
ultrasonic receiver 84 to the ultrasonic detection side established in the outside surface of housing 
H', for example, receives the ultrasonic wave U. and is transmitted to a related control system 
through the demodulator 85. 
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[0040]Thus, if it is the anti-friction bearing 81 with a sensor of an 8th embodiment, when the 
bearing 81 will be covered with housing H', the sensor 82 can output the signal which vibration, 
temperature, etc. detected by the ultrasonic wave U. 

[0041]The sensors 11, 72, and 82 of the 1st - a 5th, 7th. and 8th embodiment, making the hoop 
direction of the bottoms 10a and 24a of the circular sulci 10 and 24 meet, and considering it as a 
mold or adhesion fixing — the sensor 64 of a 6th embodiment — the primary detecting element 15 
— a bearing ring — a mold — or, although adhesion fixing was carried out and the circuit part 1 6 
was attached to the shield 9, Since the primary detecting element 15 is attached inside the range 
surrounded by the field which extended the side of the outer ring of spiral wound gasket and the 
inner ring in the case of which, and the field which extended the field which extended the peripheral 
face of the outer ring of spiral wound gasket, and family inner skin, it is not necessary to carry out 
processing special to housing. 

[0042]A 9th embodiment of this invention is described with reference to drawing 1 2 (A) - (F). The 
anti-friction bearing 91 with a sensor shown in (A) - (F) of drawing 12 is sticking the sensors 11, 64, 
72, and 82 on the surface of the outer ring of spiral wound gasket 92 and the inner ring 93 directly 
by making the FPC 13 and 65 into an adhesion side. A 1st embodiment is abbreviated [ sensor / 
1 1 ] about explanation of Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. to referring to a 
7th embodiment for the sensor 72, and referring to an 8th embodiment for the sensor 64 for a 6th 
embodiment about the sensor 82. The processing amount of housing is able to consider it as little 
anti-friction bearing 91 with a sensor compared with the conventional anti-friction bearing with a 
sensor by doing in this way. 

[0043]A 10th embodiment of this invention is described with reference to drawing 1 3 - drawing 15 . 
About the component already same at the 1st - a 9th embodiment as the component of a. 
statement, the same numerals are attached and the explanation is omitted. 

[0044]The anti-friction bearing 101 with a sensor shown in drawing 1 3 (A) is provided with the outer 
ring of spiral wound gasket 102, the inner ring 103, and the sensor 105 that detects the humidity of 
the space K surrounded with the desirable shield 104 for water resistance. The outer ring of spiral 
wound gasket 102 carries out inner fitting to the open end of the housing H, and it is fixed with the 
stop ring 106, and the inner ring 103 fits into the peripheral face of the axis of rotation S, and this 
bearing 101 is being fixed. In a part of side of the outer ring of spiral wound gasket 102, as shown in 
drawing 1 3 (B), the crevice 107 is established along the hoop direction of the outer ring of spiral 
wound gasket 1 02. 

[0045]The sensor 105 is provided with the primary detecting element 108 and the circuit part 109. 
and electric power is supplied by power cable E from the power supply 110 (for example, button- 
shaped cell). The primary detecting element 108 is attached inside the space K surrounded with the 
inner surface 104a 102 of the shield 104 made of rubber for water resistance which fit fixing is 
carried out to the outer ring of spiral wound gasket 102, and ****s to the inner ring 103, i.e., an 
outer ring of spiral wound gasket, the inner ring 103, and the shield 104. The circuit part 109 is 
arranged so that it may not project from the crevice 107 established in the outer ring of spiral 
wound gasket 102. The mold of the crevice 107 to which the circuit part 109 was attached may be 
carried out with a synthetic resin. Since it can miniaturize further if the circuit part 1 09 may be 
mounted in FPC and it integrated-circuit-izes like the sensors 11, 64, 72, and 82 of the 1st - a 9th 
embodiment, it is good. 

[0046]It is insulated and waterproofed and the inner package of the power supply 1 10 is carried out 
to the crevice 1 1 1 established in some housing H. The slots 1 1 2a and 1 1 2b are established in the 
housing H and the stop ring 106 of a before [ from the crevice 107 / the crevice 1 1 1 ] so that 
allocation of power cable E is possible. 

[0047]The primary detecting element 108 of the sensor 105 has the two comb type electrodes 1 13a 
and 113b and the hygroscopic conductor 114 provided in inter-electrode [ this ] on the substrate 
1 15 of an insulator, as shown in drawing 1 4 , and the terminals 1 16a and 1 16b are attached to each 
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electrodes 113a and 113b. This hygroscopic conductor 114 is calcium phosphate, for example as 
porous ceramics and an example, and is attached by spreading sintering desiccation or vacuum 
deposition in the shape of [ thin ] a film. The hygroscopic conductors 114 absorption of the 
moisture in the air will change the electric resistance value between the two electrodes 1 1 3a and 
113b. Therefore, change of the electric resistance value of this primary detecting element 108 is 

detected as a signal of change of humidity. Then, fixed voltage V is impressed to one electrode 

cc 

1 13a of the primary detecting element 108, and the grounded resistance r is connected to another 
electrode 1 13b. By doing in this way, voltage after passing through the primary detecting element 

108 is detected as a signal proportional to humidity. 

[0048]The circuit part 109 shown in drawing 1 5 is provided with the comparator circuit part 109a 
which processes the signal detected by the primary detecting element 108. and the dispatch circuit 
unit 109b which is electric wave generating parts. Voltage after passing through the primary 

detecting element 108 is inputted into this comparator circuit part 109a as comparing target voltage. 
Reference voltage is inputted into the comparator circuit part 1 09a apart from this. If the primary 

detecting element 108 absorbs moisture the moisture in the atmosphere and the electric resistance 
value of the conductor 1 14 of the primary detecting element 108 becomes small, voltage will 

become large relatively. When the threshold beforehand set up by reference voltage is compared 

with the signal of voltage which changes with the degrees of moisture absorption of the primary 

detecting element 108 and the signal exceeds a threshold, the comparator circuit part 109a is set 
up output a signal to the dispatch circuit unit 109b. Thereby, the sensor 105 transmits an electric 
wave, when the detected humidity exceeds the threshold set up beforehand. It is possible to change 
a threshold by changing the resistance r, reference voltage V^, etc. The circuit part 109 of said 

composition is an example of the circuit part 1 09 which transmits the electric wave R towards the 
receiver (not shown) in which the signal of the primary detecting element 108 is formed outside as 
compared with a threshold, and is not limited to drawing 15 and the circuit of said composition. 
[0049]As mentioned above, while the humidity of the space surrounded with the outer ring of spiral 
wound gasket 102, the inner ring 103, and the shield 104 of the bearing 101 is detectable according 
to a 10th embodiment. Special processing of bearing mounting parts, such as the bearing housing H, 
can be lessened as much as possible, and it can be considered as the anti-friction bearing 101 with 
a sensor easily attached also to an existing facility. 

[0050]Next, an 11th embodiment of this invention is described with reference to drawing 16 . About 
the component already same at the 1st - a 10th embodiment as the component of a statement, the 
same numerals are attached and the explanation is omitted. 

[0051]Inner fitting immobilization of the outer ring of spiral wound gasket 122 is carried out at the 
end of the housing H, the inner ring 103 is being fitted in and fixed to the pars intermedia peripheral 
face of the axis of rotation S, and the anti-friction bearing 121 with a sensor of drawing 16 (A) is 
provided with the sensor 105 which detects humidity. The circuit part 109 of this sensor 105 is 
attached to the outside surface 104b of the shield 104 for water resistance, i.e., the inner surface 
104a and the field of an opposite hand to which the primary detecting element 108 was attached. As 
shown in d rawing 1 6 (B), the circuit part 109, It has the comparator circuit part 109a which carries 
out comparative evaluation of the signal of the primary detecting element 108 to the threshold set 
up beforehand, and the dispatch circuit unit 109b which sends an electric wave according to the 
signal outputted by this comparator circuit part 109a, and is attached along the hoop direction of 
this shield 104. The primary detecting element 108 and the circuit part 109 of the sensor 105 are 
connected with the electric wire W which has a water resisting property and penetrates the shield 
104. Since it can miniaturize further if it may mount in FPC and integrated-circuit-izes like the 
sensors 11, 64. 72. and 82 of the 1st - a 9th embodiment, the circuit part 109 is good. 
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[0052]The electric power of the sensor 105 is supplied by power cable E from the power supply 1 10 
provided in the crevice 1 1 1 of the housing H. In order to allocate this power cable E from the power 
supply 1 10 to the circuit part 109, the slots 1 12a and 1 12b are established in the housing H and the 
stop ring 106, and also the level difference 1 12c is formed in a part of outer ring of spiral wound 
gasket 122. It is not processed into the outer ring of spiral wound gasket 122 in order for there not 
to be the level difference 1 1 2c of the outer ring of spiral wound gasket 1 22, as long as power cable 
E does not interfere with the stop ring 106. 

[0053]As mentioned above, while the humidity of the space K surrounded with the outer ring of 
spiral wound gasket 122, the inner ring 103, and the shield 104 of the bearing 121 is detectable 
according to an 1 1th embodiment, Special processing of bearing mounting parts, such as the bearing 
housing H, can be lessened as much as possible, and it can be considered as the anti-friction 
bearing 121 with a sensor easily attached also to an existing facility. Since the primary detecting 
element 108 and the circuit part 109 of the sensor 105 are attached to the shield 104, an assembly 
of the bearing 121 becomes easy. 

[0054]Next, a 12th embodiment of this invention is described with reference to drawing 17 . About 
the same component as the 1st - an 1 1th embodiment, the same numerals are attached and the 
explanation is omitted. 

[0055]The anti-friction bearing 131 with a sensor shown in drawing 1 7 (A) is the bearing 131 
provided with the sensor 105 which detects humidity like 10th and 1 1th embodiments. As shown in 
drawing 1 7 (B). the circuit part 109 of the sensor 105 is attached to the shield 104 like an 1 1th 
embodiment. Since it can miniaturize further if the circuit part 109 may be mounted in FPC and it 
integrated-circuit-izes like the sensors 11, 64, 72, and 82 of the 1st - a 9th embodiment, it is good. 
[0056]The power supply 1 10 is a solar cell. In some bearing rings (in this case, outer ring of spiral 
wound gasket 132) in which the shield 104 is fixed, the level difference 133 is formed so that it may 
become the same field as the outside surface 104b of the shield 104. And the power supply 110 of 
the solar cell is attached over this level difference 133 and shield 104. If a solar cell is formed in the 
shape where the hoop direction of the shield 104 was met, the level difference 133 of the outer ring 
of spiral wound gasket 132 is unnecessary. 

[0057]As mentioned above, while the humidity of the space K surrounded with the outer ring of 
spiral wound gasket 132, the inner ring 103, and the shield 104 of the bearing 131 is detectable 
according to a 1 2th embodiment, Special processing of bearing mounting parts, such as the bearing 
housing H, can be lessened as much as possible, and it can be considered as the anti-friction 
bearing 131 with a sensor easily attached also to an existing facility. Since the solar cell is used for 
the power supply 1 10, there are no worries about the dead battery etc. which are produced by using 
a cell. 

[0058] Although the primary detecting element 108 of the sensor 105 is stationed in the 10th - a 
12th embodiment on the outside of the space K formed with the outer ring of spiral wound gasket 
102,122,132, the inner ring 103, and the shield 104, Depending on the size, it may arrange inside the 
space K like arrangement of the sensor in drawing 1 2 (A) of a 9th embodiment, and drawing 12 (c). 
and can arrange to the inner skin of the outer ring of spiral wound gasket 102,122,132 specifically 
facing the space K, or the peripheral face of the inner ring 103 expected to the space K. The 
primary detecting element 108 may be constituted so that vibration, temperature, or humidity can be 
detected, respectively. 

[0059]In each embodiment of this invention, although the bearing was made into the single row deep 
groove ball bearing, this invention is applicable to all the bearings, such as other bearings, for 
example, cylindrical roller bearing, and a thrust ball bearing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] (A) is a sectional view of anti-friction bearing with a sensor of a 1st embodiment of this 
invention. (B) is a sectional view of anti-friction bearing with a sensor shown along with A-A in 
drawing 1 (A). 

[Drawing 2] The sectional view of anti-friction bearing with a sensor of a 2nd embodiment of this 
invention. 

[Drawing 3] The sectional view of anti-friction bearing with a sensor of a 3rd embodiment of this 
invention. 

[Drawing 4] The sectional view of anti-friction bearing with a sensor of a 4th embodiment of this 
invention. 

[Drawing 5] The sectional view of anti-friction bearing with a sensor of a 5th embodiment of this 
invention. 

[Drawing 6] (A) is a sectional view of anti-friction bearing with a sensor of a 6th embodiment of this 

invention. (B) is a side view of anti-friction bearing with a sensor of drawing 6 (A). 

[ Drawing 7]T he sectional view showing the state where anti-friction bearing with a sensor of a 1st 

embodiment of this invention was fitted into housing and the axis of rotation. 

[Drawing 8] The sectional view of anti-friction bearing with a sensor of a 7th embodiment of this 

invention. 

[Drawing 9] (A) is a figure showing the primary detecting element of the sensor attached to anti- 
friction bearing with a sensor of drawing 8 . (B) is a sectional view of the primary detecting element 
which shows along with B-B in drawing 9 (A) with the dispatch circuit unit 

[Drawing 10]drawing 9 (B) in which other examples of the sensor of anti-friction bearing of drawing 
8_are shown — a considerable sectional view. 

[Drawing 11] The sectional view of anti-friction bearing with a sensor of an 8th embodiment of this 
invention. 

[Drawing 12] (A) - (F) is a sectional view of anti-friction bearing with a sensor different, respectively 
concerning a 9th embodiment of this invention. 

[ Drawing 13] (A) is a sectional view of anti-friction bearing with a sensor of a 10th embodiment of 
this invention. (B) is a side view of anti-friction bearing with a sensor of drawing 13 (A). 
[Drawing 143 The enlarged drawing of the primary detecting element of a sensor which detects the 
humidity shown in drawi ng 13. 

[Drawing 15] The block diagram of the sensor which detects the humidity shown in drawing 13 . 
[Drawing 16] (A) is a sectional view of anti-friction bearing with a sensor of an 1 1th embodiment of 
this invention. (B) is a side view of anti-friction bearing with a sensor of drawing 16 (A). 
[Drawing 17] (A) is a sectional view of anti-friction bearing with a sensor of a 12th embodiment of 
this invention. (B) is a side view of anti-friction bearing with a sensor of drawing 17 (A). 
[Description of Notations] 
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I, 21,31,41,51,61 — Bearing 

2, 22, 62 — Outer ring of spiral wound gasket (bearing ring) 

3. 23, 93 — Inner ring of spiral wound gasket (bearing ring) 
6 — Ball (rolling element) 

II, 64. 72, 82 ~ Sensor 

13, 65 — Flexible printed circuit board 

15 — Primary detecting element 

1 6 — Circuit part 
71, 81. 91 — Bearing 

73, 75 — The dispatch circuit unit (electric wave generating part) 
83 — Ultrasonic output circuit part (ultrasonic generating section) 

92 — Outer ring of spiral wound gasket (bearing ring) 

93 — Inner ring of spiral wound gasket (bearing ring) 

101.121.131 ~ Bearing 

102.122.132 — Outer ring of spiral wound gasket 

103 — Inner ring of spiral wound gasket 

104 — Shield 

105 — Sensor 

1 08 — Primary detecting element 

109 ~ Circuit part 
R — Electric wave 

U — Ultrasonic wave 
K — Space 
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[Drawing 9] 
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[Drawing 13] 
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[Drawing 16] 



http://www4.ipdlanpit.goop/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 2/15/2008 



JP,2002-206528,A [DRAWINGS] 



Page 7 of 8 




(B) 

[Drawing 17] 
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